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Using the Benchmark and Annual Surveys of U.S. Direct Investment Abroad collected by the Bureau of Economic Analysis, the authors examine the operations of U.S. multinational corporations (MNCs) in seven manufacturing industries and twenty-two countries over the years . They analyze how tariffs, wages, and industrial relations environments influenced U.S. MNCs' decisions about where to locate assets and employment. The results imply that wages and the industrial relations environment were statistically significant determinants of the extent to which MNCs located operations in a particular host country. However, while these factors were important, their impact was much smaller than that of host country market size, which was by far the main determinant of MNC location decisions. Furthermore, the authors find no evidence that tariff reductions increased the share of U.S. MNC activities located abroad. Thus, concerns that tariff reductions may lead to loss of "American jobs" appear to be exaggerated.
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1 For instance, a spokesman for the AFL-CIO stated, "A new trade agreement with Mexico . . . will only encourage greater capital outflows from the United States, bring about an increase in imports from Mexico, and reduce domestic employment" (see Anderson 1993:55) . See also Betcherman (1993) or Robinson (1994) . ow multinational corporations (MNCs) decide where to locate production has been a subject of considerable interest in recent years. For example, in the debate over the North American Free Trade Agreement (NAFTA), U.S. labor unions and many politicians, as well as some academics, expressed concern that trade liberalization would cause U.S. MNCs to move production facilities from the United States to Mexico, so as to take advantage of lower Mexican wages. 1 The basic logic is that in the absence of U.S. tariffs, it would in many instances be optimal for U.S. firms to produce in Mexico, where labor costs are lower, and then to ship finished products back to the United States for sale. According to this view, U.S. tariff walls provide an important incentive for corporations to produce within the United States those goods intended for final sale in the United States. This raises the empirical question of just how tariffs and cross-country wage differentials affect the production location decisions of MNCs. Production location decisions include how to allocate capital and employment across countries, how much output to produce in each country, and the volumes of goods to ship between countries. There now exists a large literature on the factors that influence MNCs' foreign direct investment (FDI), employment, and production in various countries. Interestingly, this work has typically found that host country wages either are not a statistically significant determinant of MNCs' production location decisions or are a statistically significant determinant but with the "wrong" sign. That is, conditional on other control variables, the correlation between the amount of capital, employment, or production MNCs locate in a country, and the average wage rate in the country, is usually found to be essentially zero or even positive (see, for example , Swedenborg 1979; Dunning 1980; Cooke 1997; Cooke and Noble 1998) . 2 Findings of zero or positive correlations between MNC investments and wage rates across countries have been viewed as anomalous given the widespread expectation that, ceteris paribus, returns on investment should be greater in countries with lower labor costs. There are at least four potential explanations for this anomalous finding. First, if MNC organization is primarily "horizontal" rather than "vertical," meaning that most FDI is driven by market access considerations (rather than the desire to exploit factor price differentials), we would expect to see most FDI in large markets (that is, industrialized high-wage countries).
A second possibility is that, if labor quality is much lower in low-wage countries, then wages per efficiency unit of labor may be relatively high in such countries. Third, unobserved (or unmeasured) characteristics of countries that make them attractive places in which to invest (such as favorable factor endowments, low corruption, or openness to FDI) may be positively correlated with wage rates. In the second and third scenarios, the effect of the wage per efficiency unit of labor on the attractiveness of a country as a production location is in fact negative, but omitted variables may lead to bias in the regression estimates of the true effect.
A fourth possibility is that average wages in foreign countries are not relevant for MNC production location decisions. An MNC that uses a particular technology in its production process may require workers with particular skills. In that case, even if the average wage rate in a country is low, the wage rate among the relevant set of workers with the necessary skills to implement the production process may be high.
Under this fourth scenario, it may make sense to view U.S. MNCs not as wage takers in competitive labor markets in each host country, but rather as bargaining over wages with the set of workers possessing the necessary skills to operate their production processes. In that case, the attractiveness of a host country may be influenced by features of its industrial relations (IR) environment that affect bargaining outcomes, such as union power and collective bargaining structure. Indeed, Ulman (1975) and Carlton (1979) argued that firms avoid investment in locations where unions are powerful, independent of the wage rate. A key objective of this paper is to evaluate whether features of the IR environment are in fact important determinants of MNC production location decisions.
Our paper contributes to the literature by using industry-level panel data to exam-ine U.S. MNCs' production location decisions. Specifically, we use data on the operations of U.S. MNCs in seven manufacturing industries and twenty-two foreign countries over the years 1982-91. The data are from the Benchmark and Annual Surveys of U.S. Direct Investment Abroad collected by the Bureau of Economic Analysis (BEA), plus a number of additional data sources that we have merged with the BEA data. In contrast, most previous work in this area has used crosssectional data on MNC activities in a single year, or used data aggregated to the national level.
For example, a paper to which ours is closely related is that by Grubert and Mutti (1991a) , who found, using data from the BEA's 1982 Benchmark survey aggregated to the national level, that both corporate tax rates and tariffs are important determinants of U.S. MNCs' production location decisions (they did not, however, examine the influence of wages or IR factors). Another related paper that used country-level panel data, Kleiner and Ham (2003) , reported evidence that more "progressive" IR systems do reduce FDI flows. As we discuss below, however, there are important reasons to examine FDI levels as well as flows. The papers by Cooke (1997) , Cooke and Noble (1998) , and Cooke (2001) used cross-sectional data at the country/industry level, and found evidence that IR systems affect the allocation of MNC assets across countries. To our knowledge, our paper is the first to use industry-level panel data to address these issues. The use of industry-level panel data to study FDI is desirable for two reasons. First, panel data enable one to exploit the temporal co-variation (within industries) between FDI and the covariates of interest in order to better identify the effects of those covariates (that is, these data provide information beyond that in the cross-sectional co-variation).
Second, there are likely to be unobserved (or unmeasured) characteristics of particular countries that make them attractive as locations for particular industries. Examples are countries' factor endowments, 3 as well as differences in worker quality that are not captured by observed characteristics of the labor force. But we are interested in how certain "generic country factors," such as wages and features of the IR environment, affect MNC production location decisions. If such generic factors are correlated with unmeasured country characteristics, then failure to control for country/industry effects will lead to inconsistent estimates of wage and IR effects. One needs industry-level panel data to implement such controls.
As will become apparent when we present our results, we find that controlling for industry-and country-specific unobservables using panel data techniques does indeed lead to more reasonable estimates of wage and other effects on MNC production location decisions than have been obtained in prior work. This highlights the importance of using industry-level panel data to study these questions.
Theoretical and Empirical Literatures on MNC Behavior
To guide our empirical specifications, we turn to the theoretical literature on MNC behavior. Markusen and Maskus (2001, 2002) provide an excellent overview of the current state of the literature. They divide theories of the MNC into those that generate "vertical" versus "horizontal" MNCs. Vertical MNCs fragment the production process across countries to take advantage of factor price differentials, for example, by locating unskilled labor-intensive parts of the process in low-wage countries. Horizontal MNCs basically replicate the entire production process in multiple countries, thus avoiding tariff and transport costs. 4 3 For example, MNCs in the pulp, paper, and board mills industry would presumably invest heavily in Canada even if its business climate were not particularly attractive, simply because of its substantial timber endowment. 4 Theories of the MNC originated in the international business literature, with the so-called "Owner-These theoretical models generate clear predictions for the set of variables we expect to have an important impact on FDI. The vertical models obviously imply that factor price differentials (wage differentials, for example) between potential host countries and the United States should be important. Vertical models also imply that tariffs (as well as geographic distance and transport costs) discourage FDI by preventing MNCs from exploiting factor price differentials. This predicted mechanism is consistent with the notion that trade liberalization could cost U.S. jobs.
In contrast, horizontal models imply that market size (that is, host country gross domestic product) is the main factor driving FDI, since market access is MNCs' main motivation. The horizontal models also imply that higher tariffs (and distance) should encourage FDI because they increase the advantage to locating production in the host country. Both vertical and horizontal models imply that variables affecting the cost of foreign operations (such as English language, cultural openness, local corruption, corporate taxes, and the IR environment) should matter.
As Markusen and Maskus point out, if U.S. MNCs direct most of their FDI toward large countries with factor prices similar to those in the United States, the horizontal model will be the better predictor of FDI patterns. But if most FDI is directed toward countries with very different factor prices (for example, lower wages), the vertical model is the better predictor. Since our goal is to focus on whether wages and IR factors have an important impact on FDI, without taking an a priori stand on whether the vertical or horizontal model is most appropriate, we simply include a rather complete set of control variables that might be relevant under one or the other model. Feinberg and Keane (2003) presented an estimable structural model of MNC behavior that guides the reduced form empirical work here (as well as that in Bognanno 1998 and Keane 2001) . Their model considers an MNC with an affiliate in a single foreign country. The MNC chooses eight inputs,
capital, labor, raw materials, and intermediate inputs, respectively, and the j = d, f subscript denotes whether the input is used in the parent (domestic) or affiliate (foreign) production process. The MNC also chooses a level of exports (E) from the parent to the host country, and of imports (I) from the affiliate to the domestic market. The intermediate input N d denotes a part of the affiliate's output that is shipped back to the parent for further processing, and conversely for N f . This model nests both the vertical and horizontal models of MNC organization. A purely horizontal MNC, for example, would have N d = N f = E = I = 0, so the affiliate production process replicates the parent's, all parent output is sold in the United States, and all affiliate output is sold in the host country.
The ten MNC choice variables, as well as any functions of those variables (like output or sales), are endogenous in the model. The MNC chooses these ten variables to maximize profits, given a set of constraints determined by the parent and affiliate production functions, the wage rate, prices of capital and materials, tariffs and transport costs, and four demand functions for the goods produced by the parent and affiliate ship-Location-Internalization (OLI) paradigm"-see Hymer (1976) and Dunning (1975) . In the OLI theory, in order to rationalize FDI, an MNC must have an "ownership advantage," such as a superior production process or a well-known brand name, which enables it to compete with foreign firms in their own markets (despite language barriers, communication and transport costs, and so on). The MNC must also have an "internalization advantage"-see Rugman (1985) -which makes FDI preferable to licensing. For example, a licensee might steal production process knowledge or dilute a brand name by skimping on quality. Finally, the MNC must possess a "location advantage" that makes FDI preferable to serving foreign markets via exports. In "horizontal" MNC models the location advantage arises from the desire to jump the tariff wall or save on transport costs, or because proximity to final customers is important (for example, to provide service). In contrast, in "vertical" MNC models, the main purpose of FDI is to fragment the production process across countries to exploit factor price differentials, so tariffs discourage FDI.
(the domestic and foreign demands for the good produced by the parent, and the domestic and foreign demands for the good produced by the affiliate). The demand functions are shifted by domestic and foreign gross domestic product (GDP). Exchange rates enter the model implicitly by altering the relative factor prices and output prices in the two countries. Any variables that affect MNC behavior through the constraints are exogenous in the model. Brainard (1995) also provided a useful discussion of which variables are viewed as exogenous in the dominant theoretical models of MNCs. These include transportation costs, tariffs, corporate tax rates, and measures of income and market size for the domestic and foreign markets. In the Feinberg and Keane (2003) structural model these variables are also exogenous, as are wages, the price of capital, 5 and other factor input prices. Here we augment this list of assumed exogenous variables to include national-level IR environment variables, which we argue may affect the firm's labor costs. Additional factors entering through costs of doing business in a host country include English language proficiency, cultural openness, and corruption measures.
In this theoretical framework, the construction of a valid reduced form equation requires that one of the endogenous variables (or some function thereof) be regressed on the complete set of exogenous variables. In contrast, in the FDI literature, when authors have estimated equations in which the dependent variables are such quantities as MNCs' assets, sales, employment, or output in various host countries, they have commonly used as "explanatory" variables such quantities as capital/labor ratios, exports to the host country, R&D spending, advertising expenditure, and firm size. But such "explanatory" variables are jointly determined along with the MNCs' decisions about production location and, therefore, they are potentially endogenous.
The common practice of including measures of exports to a host country (E in our notation) as a predictor of the level of MNC assets located in that county (K f in our notation) has been rationalized by the argument that exports are an alternative to FDI, and they therefore substitute for FDI. However, by analogy, to include exports on the right-hand side of a "reduced form" equation to predict FDI (that is, K f ) is no more appropriate than to include labor input on the right-hand side of an equation to predict demand for capital. Rather, a valid reduced form for FDI should include on the right the complete set of exogenous variables that may affect the cost of serving the foreign market via either FDI or exports. Examples of the former are wages and the corporate tax rate in the foreign country, and an example of the latter is the foreign tariff rate.
With a few notable exceptions (see, for example, Grubert and Mutti 1991a; Brainard 1995; Cooke and Noble 1998) , it is difficult to find examples in the literature on MNC production location decisions and FDI in which authors have estimated valid reduced forms in the sense that the explanatory variables include only quantities that are assumed exogenous in standard theoretical models of MNC behavior.
We turn next to a discussion of the dependent variables of interest. The most obvious measure of FDI in a particular host country is the capital of U.S. MNCs' affiliates in that country (K f in our notation). Of course, there are well-known problems with measuring capital stocks. We proxy for affiliates' capital stock using the assets of majority-owned foreign affiliates (MOFAs) in a particular country, as reported by the Bureau of Economic Analysis (BEA). 6 We then model the share of U.S. MNCs' worldwide capital stock (within each manufacturing industry) that is allocated to each of 22 potential host countries.
Working with shares has several virtues. First, it enables us to avoid modeling the determinants of the overall level of the MNC capital stock. This would obviously require a dynamic model of investment behavior, raising a host of serious complications that are tangential to our main focus. Instead, we focus on how the relative attractiveness of potential host countries (as determined by the set of assumed exogenous variables described earlier) affects their share of MNCs' worldwide capital stock.
7 Second, a related point is that working with shares alleviates some of the wellknown problems associated with finding an appropriate price index to measure growth of the real capital stock over time. Third, working with shares helps to alleviate heteroskedasticity problems that typically arise in a panel data context when one pools data from industries or countries (or both) that differ in size. We discuss this further below, under "Econometric Issues."
Of course, our focus is not just on U.S. MNCs' allocation of capital to various potential host countries, but also on MOFA employment (L f in our notation). Also, following earlier literature, we examine another measure of the size of MNCs' foreign operations: the sales of U.S. MOFAs in each host country, net of their imports from the U.S. parent. Again, we look at specifications in which the dependent variables are specified as the shares of U.S. MNCs' worldwide employment or net sales located in each host country.
We hasten to point out a key problem with the net sales measure: since sales equals price times quantity, one cannot interpret the coefficients on covariates in a net sales regression as necessarily capturing effects on scale of MNC operations. Rather, the coefficients will capture the effects of covariates on both the volume of production and the price level. To the extent that the MNC has market power in the host country (and theories of the MNC imply that it should), a drop in local production may lead to a higher price. Still, since it has been common in FDI literature to use net sales as a measure of the size of MNCs' local operations in each host country, we look at this dependent variable for the sake of comparability with earlier studies.
We conclude this section with a specific discussion of some earlier studies that focused on the role of wages and IR factors in MNC production location decisions. Karier (1995) estimated equations for value added, sales, and employment of foreign affiliates of U.S. MNCs in 32 industries and 10 geographic regions, using data from the BEA's 1982 benchmark survey. He found that unionization rates in host countries were statistically insignificant in the value added and sales equations, and actually were positive and statistically significant in the employment equation. However, he included capital-labor ratios, R&D, and advertising expenditures as explanatory variables, all of which we would argue are endogenous, and this clouds the interpretation of the results. He did not control for wage rates or unobserved country/industry effects (since he used data for only one year). Cooke (1997) examined data from the 1989 BEA survey. He looked at assets of 6 In contrast, many existing studies look at balance of payments measures of FDI. As Stevens (1972) and Grubert and Mutti (1991b) pointed out, this is inappropriate for studying real investment decisionswhich is what we are interested in. The problem is that FDI financed by local borrowing in the host country does not affect the balance of payments. This point is not just academic. Grubert and Mutti found that the correlation over time between the U.S. balance of payments measure of FDI in Canada and the fixed investment expenditures of U.S. MNC affiliates in Canada is essentially zero. And Culem (1988) found that FDI flows are driven by nominal interest rate differentials.
7 By analogy, in the consumption literature, it is common to model shares of household spending allocated to each category of goods, as a function of relative prices of those goods, in a static framework. This avoids the complex task of modeling the overall level of consumption, which would require dynamic modeling of saving behavior. U.S. MNC foreign affiliates in nine industries and nineteen industrialized host countries, and considered four IR factors: the unionization rate, decentralized bargaining, layoff restrictions, and whether works councils were required. His results were mixed: centralized bargaining, hiring/firing restrictions, and higher unionization rates were all associated with lower assets in 1989 (as expected), while work council requirements were associated with higher assets (which is unexpected). When Cooke and Noble (1998) extended this analysis to a sample that included developing countries and also looked at employment, they obtained similar results. However, since these papers used only one year of data, they could not control for country/industry effects. Cooke found that wage rates were statistically insignificant, even though he used average education levels of countries to control for worker quality. And Cooke and Noble found the typical positive coefficient on wages in both asset and employment equations (provided wages were above a certain threshold level).
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As indicated in the introduction, one plausible reason for obtaining the "wrong" sign on wages in MOFA employment equations is failure to control adequately for intrinsic differences in worker productivity across countries. Some authors try to address this problem by using unit labor costs rather than wage rates as measures of labor costs (see, for example, Devereux and Griffith 1996, or Erickson and Kuruvilla 1994) . But this is problematic, because unit labor costs are themselves endogenous. They depend in general on the production technology of firms and their factor input decisions. 9 We argue that a better way to deal with the problem is to use panel data techniques to control for country-specific unobservables that drive productivity differences.
Data
Our data on assets, employment, and net sales of U.S.-based MNCs and their majority-owned foreign affiliates (MOFAs) come from the Annual and Benchmark Surveys of U.S. Direct Investment Abroad, administered by the Bureau of Economic Analysis (BEA). These are the most comprehensive available data on the activities of U.S.-based MNCs and their foreign affiliates.
We use the BEA data on 7 manufacturing industries and 22 countries for the years 1982-91. The industries are food and kindred products, chemicals and allied products, primary and fabricated metals, machinery and nonelectronic equipment, electronic equipment, transportation, and "other." The 22 countries include 15 European countries, Japan, Australia, New Zealand, Singapore, Korea, Mexico, and Canada. We chose these countries because we were able to obtain complete data for them on the IR and other control variables of interest. The BEA reports data on assets and sales in U.S. dollars, based on average spot exchange rates for the fiscal year.
Given our 10-year sample period, and the fact that we use 7 industries and 22 countries, there are 1,540 total potential observations on each dependent variable. But the BEA suppresses data in cases where the information might reveal the activities of particular firms (in particular, if only one or two U.S. MNCs have an affiliate in a particular industry located in a particular country). Thus, the data actually contain 1,202 total observations on assets, 1,273 on 8 More recently, Cooke (2001) examined the allocation of FDI by MNCs of each of 16 OECD countries among the other 15 OECD countries, using OECD data from 1994. He found that centralized bargaining and layoff restrictions discourage FDI. He attempted to control for worker quality differences using the average education level in each country. But he still obtained an unexpected positive coefficient on the wage per year of education. 9 For example, given a Cobb-Douglas technology y = K α (βL) 1-α , where β is efficiency units per unit of labor, the firm sets wL/y = (1-α). Thus, the unit labor cost is (1-α), regardless of the wage per efficiency unit (w/β). employment, and 941 on net sales. We also drop cells with zero values, leaving 1,150, 1,218, and 881 observations, respectively.
For manufacturing industries, the 22 countries in our sample account for over 80% of all U.S. MOFA sales and 70-76% of all U.S. MOFA employment for this period. Furthermore, the sample countries closely parallel the time-series pattern of worldwide sales and employment of all U.S. MOFAs in manufacturing industries. 10 Thus, we doubt that including other (smaller) countries as potential targets of FDI would have much effect on our results.
We model the production location decisions of U.S. MNCs as depending on a set of independent variables that capture the attractiveness of both the United States and the set of foreign host countries as production locations. These independent variables include U.S. and host country average manufacturing wage rates, corporate tax rates, and tariff rates. Proxies for U.S. and host country market size and relative demand, as well as transportation costs, are also included, along with miscellaneous macroeconomic variables meant to capture time effects on costs of capital or demand. Finally, we include a set of variables that capture features of the IR environment in the United States and each host country. We next describe each of these variables.
Data on foreign and U.S. hourly manufacturing wages are obtained from the U.S. Department of Labor (1993) , and they are converted into U.S. dollar values using nominal exchange rates. They are then put on a 1985 base using the U.S. GDP deflator (the same is true of all nominal variables described below). To conserve on parameters, we enter the wage rates in ratio form, as the ratio of the foreign wage to the U.S. wage.
Average corporate tax rates for the 22 foreign countries are constructed from the BEA data, by calculating the percentage of total affiliate income paid in taxes by country and by year. We obtained U.S. corporate income tax rates from Cummins, Harris, and Hassett (1995) . Differences between foreign tax rates and the U.S. tax rate are then included in the model. U.S. and foreign tariff rates are taken from the International Data Base compiled by the World Trade Organization (WTO). The ad valorem nominal tariff rates compiled by the WTO are industry average rates, unweighted by imports. Since the BEA uses a system of ISI industry codes based on 2-to 3-digit U.S. SIC codes, we converted the 3-digit SITC codes used in the WTO tariff data into 3-digit SIC codes, and subsequently into the BEA's ISI codes.
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Tariff rates are Most Favored Nation duties because all 22 of the sample countries are members of GATT (the General Agreement on Trade and Tariffs). Participants in the Tokyo round of the GATT agreed to implement an average one-third tariff reduction in eight equal annual increments beginning January 1, 1980 (see Kowalczyk and David 1998) . Thus, tariff rates set by the Tokyo Round apply to the first six years of our data set, 1982-87. There were no further major multilateral negotiations until the Uruguay round, which specified additional tariff reductions beginning in 1995. Thus, we use the initial tariff levels from the Uruguay round to measure tariffs in the years 1988-91. An exception is made in the case of Canada, since the U.S.-Canada Free Trade Agreement (FTA) went into effect in 1989. Thus, rates specified by the FTA were used after 1989. We include both current and fiveyear leads of the U.S. and host country tariff rates in our models, to account for the To do this we use a concordance table published by the U.S. Department of Commerce (1995) 
in U.S. Exports and Imports of Merchandise (CD-ROM).
Tariff rates for Mexico were not classified by U.N. SITC codes but rather by Harmonized System codes, so the concordance was made between Harmonized System and BEA industry codes. possibility that current MNC decisions depend on both current and anticipated future tariffs.
Foreign and U.S. real GDP are used to measure market size, which the "horizontal" model of MNCs suggests should be a key determinant of FDI. To capture relative market size, we enter these variables in ratio form (host country GDP divided by U.S. GDP). We also include the per capita income ratio (host country PCI divided by U.S. PCI). This is meant to capture the composition of demand (that is, the rise in the demand for manufactured goods as per capita income rises), but it should also help capture cross-country differences in worker productivity.
The earnings-to-price (EP) ratio for each national stock market is obtained from data sets compiled by Morgan Stanley Capital International and International Finance Corporation. We include these EP ratios as (arguably exogenous) determinants of the cost of raising equity capital in each country, and enter the foreign-U.S. difference in the model.
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The GDP, PCI, and EP ratio variables can all be viewed more generally as a set of controls for time-varying macroeconomic factors that influence MNC location decisions. We include an overall time trend as well, to capture omitted macroeconomic factors that may be altering the share of MNC assets, employment, and net sales that occur abroad.
The geographic distance between the United States and a host country is included to capture transportation costs. A dummy variable indicating whether a country is a member of the European Community (EC) is also included, in recognition of the fact that locating a production facility inside Europe enables a U.S. MNC to jump the EC tariff wall, and also that location of production in Europe may be relatively easy due to cultural similarities.
We also include a "cultural openness" variable, which measures the extent to which a country is culturally varied and open to foreign influence, and a "corruption" variable that measures the extent to which improper practices such as bribery prevail in the public sphere. These are both taken from the World Competitiveness Report (1992, 1990) .
We characterize the IR environment of each host country by five variables: union density, strike intensity, collective bargaining structure, works councils, and layoff restrictions. Union density is meant to capture the likelihood that an affiliate located in a particular host country will be unionized. To the extent that U.S. MNCs would prefer to operate non-union, they will tend to locate production in countries with relatively low union densities. Union densities for the OECD countries are taken from Visser (1991) . For Singapore, Korea, and Mexico, we refer to government reports and Foreign Labor Trends (U.S. Department of Labor). Since data on union densities for all sample countries are only available for 1982, 1985, and 1988 , the union densities in those years are carried forward for 1983-84, 1986-87, and 1989-91 , respectively.
The strike intensity variable is meant to capture the potential cost of unionization in terms of lost production. It is measured by the number of working days lost to strikes per employee. For OECD countries, we use U.K. Department of Labor statistics on strike intensity reported in Employment Gazette. For non-OECD countries, the ILO's Yearbook of Labor Statistics or government publications of the particular countries are used.
The collective bargaining variable measures the extent to which bargaining is centralized (that is, largely conducted at the national, regional, industrial, or occupational level) versus decentralized (largely conducted at the firm or plant level). We expect U.S. MNCs to prefer one-on-one negotiations with individual unions, rather than a multi-employer framework. We measure centralization using an adaptation of the Calmfors and Driffill (1988) index, which is available for 16 of our 22 countries. The index is on a scale of 0 to 6, with 0 indicating the maximum degree of centralization. Calmfors and Driffill did not classify Korea, Mexico, Greece, Portugal, Singapore, and Spain, so we applied the same criteria to classify them, using descriptions given in Rothman, Briscoe, and Nacamulli (1993) , Commission of the European Communities (1994), and Torriente (1997) . Our classifications are reported in Appendix Table A1 .
Finally, the Works Council dummy variable is set equal to one if works councils are legally recognized or prevail in the country, as reported in Kleiner and Ay (1996) , and the Layoff Restriction dummy equals one if the country requires employers to notify the government and consult with unions or works councils about layoffs, as reported by Cooke and Noble (1998) . We have rated countries that were not included MOFA total employment ratio U.S. majority-owned foreign affiliates' total employment in industry i, country j, year t, divided by U.S. MNCs' worldwide total employment in industry i, year t. Total employment is the sum of full-time and part-time workers. Source: U.S. Department of Commerce (1985-94) .
MOFA net sale ratio U.S. majority-owned foreign affiliates' net sales in industry i, country j, year t, divided by U.S. MNCs' worldwide net sales in industry i, year t. Net sales is total sales minus MOFA imports from the United States and other countries. Source: U.S. Department of Commerce (1985-94) .
Wage ratio Ratio of the hourly compensation rate of manufacturing production workers in host country j at time t to that in the United States at time t. Compensation is the sum of base pay and fringe benefits per hour. Source: U.S. Department of Labor (1993) .
Union density Proportion of wage and salary workers in country j in year t who are employed union members. Source: Visser (1991) and various government reports of Asian countries.
Strike intensity Days lost per worker due to work stoppages in country j in year t. Sources: U.K. Department of Labor (1992) and ILO (1995) .
Collective bargaining structure Degree of decentralization in bargaining structure. Sources: Calmfors and Driffill (1988) and the authors' own calculations.
Works councils Equals 1 if works councils are legally recognized or prevail in the host country; equals 0 otherwise. Source: Kleiner and Ay (1996) .
Layoff restrictions Equals 1 if country requires employers to notify government labor office and consult with unions or works councils about layoffs; equals 0 otherwise. Sources: Cooke and Noble (1998) and authors' own calculations.
GDP ratio
The ratio of host country GDP to U.S. GDP. Sources: OECD, National Account-Main Aggregates (various years) and IMF, International Financial Statistics Yearbook (various years).
Geographic distance Direct land and sea distance between capitals of the U.S. and foreign countries. Source: Fitzpatrick and Modlin (1986) . Continued in Cooke and Noble's study (see Appendix  Table A1 ). Table 1 contains a complete list of variable definitions, and descriptive statistics are given in Table 2. Appendix Table A1 gives the IR environment variables for each country in our sample. Table 3 presents the fraction of MOFA assets and employment in each of the 22 sample countries in 1982 versus 1991. The striking impression conveyed by this table is that the relative size of U.S. MNCs' operations in the various countries is very stable over the sample period. For instance, for the share of MNC employment located in each host country, the top 8 ranked countries are identical in 1982 and 1991, and the top 3 are all industrialized countries (the United Kingdom, Canada, and Germany). Thus, there is no overall pattern of movement of MNC activities toward low-wage countries during this period. The one obvious exception is Mexico: the share of U.S. MNCs' worldwide employment located in Mexico increased from 1.67% in 1982 to 2.86% in 1991, a substantial increase. Nevertheless, Mexico's employment rank stays fixed at 4.
Note, however, that the failure to see MNC activities moving into low-wage countries over time has no bearing on the extent to which MNCs prefer to locate in low-wage countries. As Grubert and Mutti (1991a) pointed out in a different context, results for changes in assets and employment are difficult to interpret because, in equilibrium, one would not see any association between levels of exogenous variables and changes in endogenous variables. For example, if relative wages across countries were fairly stable during the sample period, then lack of movement is consistent with a scenario in which relative wages are a very important determinant of MNC location decisions, provided that the equilibrium allocation of MNC activities across countries in 1981 already reflected this factor. This highlights why a multivariate analysis that exploits both cross-sectional and temporal co-variation in FDI and its determinants is essential in order to shed further light on the determinants of MNC production location decisions.
Econometric Issues
An important problem in panel data studies in which data for different countries, industries, or both are combined is the potential for heteroskedasticity. This problem often arises because of intrinsic differences in size between the different countries or industries. The variance of the error terms (over time) tends to be much greater for the larger industries or countries. We found that heteroskedasticity was indeed a severe problem in our data.
Typical methods for dealing with heteroskedasticity often involve transformations that "rein in" large values of the dependent variable (thus reducing skewness). Common examples are normalizing by some measure of size, or taking logs. In our analysis, we normalize the dependent variables by converting them to shares. For instance, for employment, the total MOFA employment of each industry in each host country is divided by the worldwide employment of U.S. MNCs in that industry. Similar normalizations are done for MOFA assets and net sales.
Conversion to shares substantially reduced the heteroskedasticity in our data, but fell far short of eliminating it. That is, 
where Y ict is the dependent variable (share of assets, employment, or net sales) for industry i allocated to host country c in year t, λ is the Box-Cox parameter, X ict is a vector of (assumed) exogenous influences on MNC behavior, φ ic is an industry/country-specific effect, and ε ict is an idiosyncratic error component. As λ → 0, we approach a log transformation. In the OLS specification, the φ ic are ignored. The random effects (RE) model assumes that the φ ic are present but that E(φ ic | X ic1 , …, X icT ) = 0 (that is, there is mean independence). The fixed effects (FE) model does not restrict the distribution of the φ ic in this way. If the RE assumption holds, the RE effects estimator is consistent and efficient. 13 The OLS estimator is also Note: The MOFA share of worldwide assets is the ratio of MOFA total assets in a host country to U.S. MNCs' worldwide total assets (that is, parent plus MOFA assets). Employment share is defined similarly. The Bureau of Economic Analysis denominates MOFAs' assets and U.S. worldwide assets in U.S. dollars using annual average exchange rates. consistent in this case, but it is inefficient and produces inconsistent standard errors. However, one can construct robust standard errors (which we do). On the other hand, if the φ ic are correlated with the X ict , only the fixed effects estimator is consistent, and both OLS and RE are inconsistent.
In our case, we would like the RE assumption to hold, because if we must rely Hausman 1978) . While this test is often treated as definitive, it is important to recognize that it is actually only valid under a strong set of auxiliary assumptions that are tangential to the RE versus FE distinction. Thus, we will advocate a more pragmatic approach to choosing between the RE and FE specifications that also considers the a priori reasonableness of the estimates produced by each model. As a practical matter, in order to minimize the importance of the unobserved φ ic , we should control for as many observed (exogenous) country characteristics as possible. The Box-Cox parameter λ was chosen in an effort to minimize heteroskedasticity in the error terms ε ict . We test for heteroskedasticity using the Breusch-Pagan LM test. It is useful to find a common value of λ that eliminates heteroskedasticity in the OLS, RE, and FE models, because only then are the magnitudes of the coefficient estimates comparable across models. 14 We were in fact able to do this for assets, employment, and net sales (see Appendix Table A2 ).
Empirical Results
Our main estimation results, which use either the share of MOFA assets or employment (by industry) located in each host country as the dependent variable, are reported in Tables 4 and 5, respectively. Appendix Table A2 describes the grid search we used to settle on a Box-Cox parameter for each dependent variable. As the results in Appendix Table A2 show, homoskedasticity was overwhelmingly rejected (by the Breusch-Pagan LM test) for both linear and log specifications for all dependent variables. We settled on a Box-Cox parameter of 0.20 for MOFA assets and 0.45 for MOFA employment. These values eliminate any statistically significant heteroskedasticity.
In Tables 4 and 5 we first report OLS results, in which the data for all countries, industries, and time periods are simply pooled. The fit of the OLS regressions is quite good. The R-squared values are .78 in the asset share equation and .80 in the employment share equation. These Rsquared values are unusually high for crosscountry/cross-industry regressions of this general type. Thus, the covariates that we have included in our models appear to do a good job of explaining the allocation of U.S. MNC assets and employment across countries.
The OLS coefficient estimates are, for the most part, not surprising. Notably, they indicate that market size is a very important determinant of the share of MNC operations located in each host country (for example, the coefficient on the ratio of host country to U.S. GDP is 38.2 in the asset share equation, with a standard error of only 2.4). Table 6 presents a list of effect sizes implied by each of the estimates. Effect sizes measure the change (in standard deviations) of the dependent variable associated with a one standard deviation change in an independent variable. Hence, they provide measures of the influence of each independent variable that are adjusted both for the units in which the variable is measured and for the variability of that variable in the sample. 15 The figures in Table 6 14 Also, the usual method for implementing the DWH test relies on the assumption that, under the null hypothesis that the RE assumption is valid, the RE estimator is efficient. This means we should chose λ to eliminate heteroskedasticity under the RE specification in order to implement the test. The FE model must be estimated using exactly the same λ, since the choice of λ affects the scale of the coefficients and the DWH test is based on a comparison of RE-and FE-estimated coefficients. 15 In contrast, elasticities adjust for units but not for variability. Effect sizes, unlike elasticities, can be compared across independent variables to get a feel for the relative importance of each variable in generating the in-sample variation of the dependent variable. We have adjusted the effect size estimates so they measure effects on the dependent variable itself at the mean of the data, as opposed to the Box-Cox transform of the dependent variable.
indicate that the GDP ratio and the GDP ratio interacted with geographic distance have substantially larger effect sizes than any of the other covariates. The finding that host country market size is the main determinant of FDI is quite standard, and, as noted by Markusen and Maskus (2001, 2002) , it is consistent with "horizontal" MNC models.
Given that our main focus is on the wage and IR environment variables, we will comment only briefly on the other control variables. As expected, cultural openness has a positive effect, and corruption a negative effect, on the share of assets or employment located in a host country (although corruption is not statistically significant in the OLS asset equation). The finding that the host country corporate tax rate is positively related to the share of MNC employment located in a host country is surprising, especially given the results of Grubert and Mutti (1991a) . As we will see below, however, this result vanishes when we go to a random or fixed effects model. We included four interaction terms in the model that considerably improved fit.
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These imply, for instance, that host country GDP and English language are complements in terms of attracting MNC assets. The own coefficient on geographic distance is positive, but the negative interaction with GDP implies that, at the mean of GDP, the effect of distance is negative (that is, according to the OLS estimates, the effect of distance is 0.111-3.685([GDP ratio], and the mean GDP ratio is 0.07). Regarding tariffs, note that there is no theoretical prediction, because horizontal MNC models imply that tariffs encourage FDI, while vertical models imply that they discourage it.
Not surprisingly, given past research, the OLS results imply a positive association between the host country average wage in manufacturing and the size of U.S. MNC operations in the country (measured by either assets or employment). The wage coefficient in the employment equation is 1.469 with a standard error of .192. According to the effect size estimates in Table 6 , this implies that a one standard deviation increase in the host country wage would increase the share of MNC worldwide employment allocated to a country by .377 standard deviations. At the mean of the data, this implies an increase from 1.21% to 1.79%-a 48% increase. Viewed another way, this corresponds to a wage elasticity of demand for labor of positive 0.97 at the mean of the data.
17 This is clearly an anomalous result.
We turn now to the other key variables of interest in this study, namely, the IR environment measures. The OLS estimates imply that U.S. MNCs prefer to locate production in countries with low strike intensity, decentralized bargaining, and no works councils or layoff restrictions. Host country union density is not statistically significant in either the asset or employment equation. To give an idea of the magnitudes implied by the estimates, in the asset equation, the point estimate for decentralized bargaining (0.117) implies that a one standard deviation increase in the measure of decentralization (0.96 points) would increase the share of MNC assets in a particular host country by 0.089 standard deviations (see Table 6 ). This is a 0.11 percentage point increase, which corresponds to a 12% increase at the mean of the data (recall from Table 1 that the mean percentage of assets in each host country is 0.94%).
The OLS results also imply that works councils have very important negative effects. The point estimate of -.569 in the asset equation implies that a shift to having works councils would reduce the share of MNC assets located in a country from 1.28% to 0.72% at the mean of the data. This estimate is so large that it may strain credibility. According to the effect size estimates in Table 6 , works councils explain the most variation in assets among the IR variables, and the second most variation in employment (being slightly less important than layoff restrictions).
Next, we report estimates of a fixed effects model in which each of the industry/ 16 If the four interaction terms are dropped, the Rsquared in the asset equation drops from .78 to .71, while that in the employment equation drops from .80 to .68. 17 Given our Box-Cox specification, the elasticity of Y with respect to X is given by β × X × Y λ . Using the mean wage ratio (0.72), the mean employment share (1.21), and λ = 0.45, this gives the elasticity of 0.97 at the mean of the data. country pairs is treated as a cross-sectional unit with its own intercept. By including industry/country-specific intercept terms in the model, the fixed effects specification ignores the cross-sectional covariance of the dependent and independent variables, and identifies the model coefficients purely from the over-time covariance. As a consequence, independent variables that are constant over time (within an industry/ country pair) drop out. This is problematic, because three of the IR variables of interest (decentralized bargaining, works councils, and layoff restrictions) drop out. The fixed effects estimates are radically different from the OLS estimates. For example, the fixed effects estimates indicate that there is no statistically significant association between the size of U.S. MNCs' operations in a host country, as measured by assets or employment, and host country GDP. This means that as the ratio of host country to U.S. GDP changes over time, the share of U.S. MNCs' assets or employment allocated to that country does not vary significantly. It would, of course, be highly implausible to argue that host country size is not a key determinant of FDI location decisions in the long run. This is an example in which neither OLS nor fixed effects are giving us the "right" answer, but where, instead, each is answering a different question.
The anomalous wage effects noted earlier are no longer present in the fixed effects specification. In the employment equation, the wage coefficient is -.424 with a standard error of .113. This implies that a one standard deviation increase in the host country to U.S. wage ratio would lower the share of MNC employment located in that country by .109 standard deviations (see Table 6 ). At the mean of the data this implies that a 49% wage increase would decrease the host country employment share from 1.21% to 1.04%-a 14% decrease. The implied wage elasticity of labor demand is -0.28. The fact that the wage coefficient switches to the "right" sign when we move from OLS to fixed effects suggests that the potential bias in the wage coefficient resulting from the failure to control for industry/country effects, which we discussed in the introduction, is in fact important.
In the fixed effects asset equation, the wage coefficient is still positive, but much smaller in magnitude and no longer statistically significant. This can be rationalized if substitution and scale effects on MOFAs' demand for capital roughly cancel, so that when host country wages rise MOFAs' capital stocks remain roughly constant. Indeed, Cummins and Hassett (1996) found evidence of strong substitutability between MOFA capital and employment. Thus, once we control for unobserved industry/country effects, the wage coefficient takes on theoretically plausible values in both the asset and employment equations. Hence, it seems likely that unobserved country effects that make high-wage countries desirable places to locate assets drive the large positive effect of wages on employment implied by OLS.
Only two IR environment variablesunion density and strike intensity-are identified in the fixed effects specification, because these are the only two that vary over time. Neither variable is statistically significant in either the asset or employment equation. One concern is potential collinearity between these two variables, such that their separate statistical insignificance conceals joint statistical significance. However, in Table 7 we report correlations of several key variables, and these show that union density and strike intensity are only slightly negatively correlated (-0.069). Moreover, the joint F-tests reported in Tables 4 and 5 show that these IR variables are not jointly statistically significant in either the asset or employment equations. These results imply that there is no statistically significant association between changes in the IR environment in a host country (in terms of union density or strike activity) and changes in the fraction of worldwide assets or employment that U.S. MNCs locate in that country.
The fixed effects results leave no doubt that there are important unmeasured industry/country effects in these data, meaning unmeasured country-and industry-spe-cific idiosyncratic factors that make particular countries attractive locations for particular industries. The inclusion of industry/country-specific intercepts causes the R 2 for the asset model to increase from .78 to .98, and that for employment to increase from .80 to .98. Thus, the unmeasured industry/country effects, which presumably include such things as factor endowments, account for at least 20% of the variance of U.S. MNCs' decisions about how to allocate assets and employment across various host countries. 18 The factors we have measured and included in the model, such as GDP, geographic distance, wages, the IR environment, cultural openness, and so on, can account for at most 80% of the variance. This is actually quite a large proportion of variance to be explained by observables in a cross-country/ cross-industry regression.
The fact that adding industry/countryspecific intercepts substantially improves model fit does not necessarily mean that fixed effects should be the preferred specification. A key issue is whether the unmeasured industry/country effects are correlated with the determinants of MNC production location that we have measured and included in the model. If not, then the fixed effects estimator is inefficient (because it does not exploit the lack of correlation between the unmeasured effects and the regressors), and it needlessly causes loss of identification of the time-invariant regressors. In this case, it may be preferable to use a random effects model.
In the random effects model each industry/country pair is again treated as having its own intercept, in order to capture industry/country-specific unobservables. In the random effects specification, however, the industry/country effects are assumed to be mean independent of the observed covariates. In that case, the unobservables create serial correlation of the residuals within each industry/country pair. Thus, it is appropriate to use a GLS procedure that accounts for the serial correlation in the errors. The random effects estimator, which implements this GLS procedure, is efficient because it optimally weights the information in the cross-sectional and over-time variation in the data. Unlike fixed effects, the random effects estimator does not throw away all the information contained in the cross-sectional variation in the data. However, it in effect down-weights that information relative to OLS, because it recognizes that, due to serial correlation, we do not really have T independent cross-sectional observations on each industry/country pair.
As we see in Tables 4 and 5 , the fixed and random effects estimates are dramatically different. Most obviously, the random effects estimates imply that GDP, and its interactions with geographic distance and English language, are very important determinants of the share of MNC assets and employment located in a country. At the mean of the data, a 1% increase in the GDP ratio is predicted to raise the share of MNC assets allocated to a country by 1.36% if it is English-speaking, and 0.91% if not.
19 These appear to be very plausible estimates.
The wage coefficients also appear plausible in both the asset and employment equations. The coefficient on wages is statistically insignificant in the asset equation. In the employment equation the point estimate is -.363 with a standard error of .108. This implies an elasticity of labor demand at the mean of the data of -0.24. Thus, the random effects estimate of the 18 Note that the increase in the R-squared when we include the fixed effects only gives a lower bound on the fraction of variance explained by unobserved time-invariant characteristics of countries. It is of course possible that some portion of the variance "explained" by variables we have measured and included in our models is spurious, meaning that it only arises because these variables are correlated with the excluded unobserved country characteristics.
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According to the point estimates in Table 4 , the elasticity of assets with respect to GDP is given by [28.71 -2.41×D+6 .35×E]×G×A -0.2 , where D, E, G, and A denote distance, English, GDP ratio, and asset share, respectively. Plugging in means from all variables (see Table 2 ), we obtain an elasticity of 0.91 if E = 0 and 1.36 if E = 1.
wage coefficient is similar to the fixed effects estimate, and both are far from the anomalous OLS estimate.
The IR environment variables are not individually statistically significant in the asset equation. However, the joint F-test for these variables is 7.69, which is highly statistically significant. As we see in Table  7 , some moderately high correlations are present among the IR variables. Layoff restrictions and works councils are positively correlated (.58), layoff restrictions and union density are negatively correlated (-.47), and decentralized bargaining is negatively correlated with both union density (-.44) and works councils (-.35) . This collinearity does not seem severe, but it complicates sorting out the relative influence of each variable.
Nevertheless, all the point estimates for the IR variables look reasonable in the asset equation. The decentralized bargaining variable comes closest to statistical significance at the 5% level. Its point estimate is .155 with a standard error of .086. The point estimate implies that at the mean of the data, a one standard deviation increase in the measure of decentralization (0.96 points) would increase the share of MNC assets in a particular host country by 0.118 standard deviations (see Table 6 ). This is a 0.14 percentage point increase, which corresponds to a 15% increase at the mean of the data (recall that the mean percentage of assets in each host country is 0.94%). The point estimates also imply that layoff restrictions are quite important. Their introduction is predicted to reduce the share of MNC assets allocated to a host country from 1.08% to 0.84% at the mean of the data-a 23% reduction.
In the employment equation, the bargaining decentralization and layoff restriction coefficients are individually statistically significant. The point estimate implies that, at the mean of the data, a one standard deviation increase in the measure of decentralization (0.96 points) would increase the share of MNC employment allocated to a particular host country by 0.098 standard deviations (see Table 6 ). This is a 0.15 percentage point increase, which corresponds to a 13% increase at the mean of the data (recall that the mean percentage of employment in each host country is 1.21%). The estimated effect of layoff restrictions is larger. At the mean of the data, the point estimates imply that introduction of layoff restrictions would reduce the share of MNC employment allocated to a host country from 1.44% to 0.80%-a 44% reduction.
The works council variable, which was the most important IR factor according to the OLS estimates, appears to be much less important according to the random effects estimates. In our view, the OLS estimate of the effect of works councils seemed implausibly large, so the random effects estimates seem more credible.
The estimated coefficients of the control variables in the random effects specification also look reasonable. For instance, the estimates imply that cultural openness encourages MNCs to allocate assets and employment to a host country, while corruption discourages FDI. According to the effect size estimates in Table 6 , these are among the more important factors explaining the variation in asset and employment shares across countries.
The disparity between the fixed and random effects estimates leaves us in a quandary as to which specification to prefer. A common way to choose between them is the Durbin-Wu-Hausman (DWH) test. The logic of this test is that, under the null hypothesis that the unit-specific effects are mean independent of the covariates, both the fixed and random effects estimators are consistent (although fixed effects is inefficient because it ignores the cross-sectional covariance in the data). However, under the alternative that correlation is present, the fixed effects estimator remains consistent, while the random effects estimator becomes inconsistent. Thus, the degree of similarity or dissimilarity between the random and fixed effects estimates can be construed as evidence of the extent to which the unmeasured effects are, respectively, uncorrelated with the regressors or correlated with them.
The DWH test statistic values are 74.67 for the asset models and 113.48 for the employment models. Under the null, these statistics are distributed as χ 2 random variables with 16 degrees of freedom (since there are 16 common parameters between the fixed and random effects specifications), so the 5% critical value is 7.96. Thus, the DWH overwhelmingly rejects the random effects specification. This outcome is not surprising, since we have already noted the striking differences between the fixed and random effects estimates. It is important to note, however, that this result is not conclusive. The DWH test relies critically on the assumption that any differences between the random effects and fixed effects estimates are due only to correlation between the unit-specific effects and the covariates. In the present context, however, it seems likely that other factors are important.
As we noted earlier, the most striking difference between the random and fixed effects results is that the fixed effects estimates imply that host country GDP is not a statistically significant determinant of U.S. MNC assets and employment allocated to that country. This strikes us as completely implausible. What might account for this result? As long as there are costs to adjusting the level of assets or employment that an MNC maintains in a particular host country, short-run changes in GDP that MNCs perceive as transitory should have little affect on MNC decisions (see Das, Roberts, and Tybout 2001) . Thus, it is not at all surprising that the fixed effects estimate of the effect of GDP, which relies exclusively on short-run covariation, would be close to zero. On the other hand, the cross-sectional variation in GDP across host countries is dominated by permanent or longlived differences. If MNCs are responsive to these, as seems likely, then the random effects estimator, which does incorporate the cross-sectional variation in the data, will imply that GDP is an important determinant of MNC decisions.
More generally, the supposition that any difference between the random and fixed effects estimates stems solely from correlation between the unit-specific effects and the covariates relies on the implicit assumption that the dependent variable responds in the same way to permanent and transitory changes in covariates.
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This seems 20 Keane and Wolpin (2002) made this point in a different but perfectly analogous context. They con-highly implausible in the present context. In particular, the same argument we made for why this is not true for GDP applies for aspects of the IR environment as well. For example, suppose strike intensity exhibits substantial permanent differences across countries (very high in Greece and low in Norway, say), and also exhibits transitory variation over time within countries. Given adjustment costs, it is unlikely that a transitory increase in strike activity would lead an MNC to reduce the assets it allocates to a particular host country, even if the MNC's long-run decisions are quite sensitive to the average level of strike activity in a country.
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In light of these considerations, we prefer the random effects specification over the fixed effects specification, precisely because we are more interested in the effects of long-lived or permanent differences in wages and the IR environment on MNC location decisions than on the effects of more transitory developments. The random effects specification does have the problem that, if the unit-specific effects are correlated with the covariates, the estimates may be inconsistent. However, to counter this concern, we appeal to the fact that we have included quite a rich set of control variables in our models. Indeed, the fraction of variance explained by our measured covariates (78-80%) is very high relative to levels achieved in most panel data studies. Thus, unobserved unit-specific effects may be a less important source of bias here than they often are in panel data work. We also appeal to the fact that our random effects estimates have considerable face validity. This is the only specification in which all the statistically significant estimated coefficients have quite reasonable signs and magnitudes.
In summary, our preferred random effects estimates support a conclusion that both wages and the IR environment are important determinants of U.S. MNCs' production location decisions. While some mild collinearity problems make it difficult to sort out the relative importance of all the IR factors we have examined, the clearest evidence seems to be that U.S. MNCs prefer to locate assets and employment in host countries with decentralized bargaining structures and with no important restrictions on layoffs.
We have reserved until now any detailed discussion of the tariff coefficients. In the random effects specification, the current U.S. and host country tariff coefficients are statistically significant and positive in the asset equation, and the current U.S. tariff coefficient is statistically significant and positive in the employment equation. The fixed effects results are similar. Thus, there is no support for the notion that tariff reductions increase FDI. The failure to find statistically significant positive effects of trade liberalization on FDI is consistent with the finding that market access ("jumping tariff walls") is the main factor driving FDI (the horizontal model).
Theory suggests that the vertical model should better explain FDI in relatively lowwage countries like Mexico, while the horizontal model should better explain FDI in high-wage countries (which account for most U.S. FDI). Thus, interactions between tariffs and wages should be important. That is, higher tariffs should encourage FDI in high-wage countries while discouraging FDI in low-wage countries, leadsidered a model of welfare program participation in which single mothers are eligible for welfare benefits until their child reaches age 18. In the model, women's decisions about whether to become single mothers depend on the average level of welfare benefits they expect to prevail during the period until a child reaches 18. Hence, their decisions are quite insensitive to transitory fluctuations in benefits. Using simulated data from this model, Keane and Wolpin showed that a fixed effects model falsely implies that women's decisions about whether to become single mothers are insensitive to welfare benefits. As Keane and Runkle (1992) discussed, another reason for differences between the random and fixed effects estimators is failure of the strict exogeneity assumption that underlies both estimators. If that assumption fails, then both are inconsistent, and the DWH test is uninformative. 21 It is interesting that the random and fixed effects estimates of the wage coefficient are quite close. This could be rationalized if the labor input is indeed quite variable in the short run (in contrast to capital). In that case, the responses of employment to permanent and transitory wage changes may not differ greatly.
ing to a negative linear coefficient on tariffs and a positive coefficient on the interaction with the host country wage rate. When we included such interactions, they were completely statistically insignificant in the asset equation. But the expected sign pattern did emerge in the employment equation (although magnitudes of the negative linear terms were small). This result is consistent with the notion that trade liberalization with a single low-wage country like Mexico, where FDI is more likely to be motivated by factor price differentials, would lead to an increased share of U.S. MNCs' employment being located in that country. However, if trade liberalization is a worldwide trend, we would expect, given our results, that it would reduce the overall share of U.S. MNCs' employment located abroad.
Finally, in Appendix Table A3 we report results for net sales for the sake of comparability with several earlier studies that examined this variable. The results are broadly similar to our results for assets and employment. OLS estimates imply that the size of MNC operations in a host country as measured by net sales is strongly positively related to the host country wage rate. But this anomalous finding is reversed when we control for unobserved country/industry effects using either a random or fixed effects specification. OLS and random effects estimates imply that host country GDP is the major factor driving MNC location decisions, while the fixed effects estimates produce the implausible result that host country market size is unimportant. The set of IR environment variables is not jointly statistically significant in the net sales equation, but as we noted in the introduction, we view the net sales results as relatively uninformative, because sales equal price times quantity. Thus, how the covariates affect sales does not tell us directly how those covariates affect the scale of MNC operations.
Conclusion
We have examined the production location decisions of U.S. MNCs, using BEA industry level data on U.S. MNC operations in 22 countries over 10 years . Four main conclusions emerge.
First, we find evidence that the IR environment does have statistically significant effects on U.S. MNCs' production location decisions. U.S. MNCs prefer to locate production in foreign host countries with a decentralized bargaining structure and without appreciable restrictions on layoffs. Our preferred random effects model estimates imply that if a host country is one standard deviation above average in terms of our measure of decentralization, the share of U.S. MNC assets allocated to that country will be, ceteris paribus, 15% higher. The corresponding figure for employment is also 15%. Our estimates imply that the introduction of important layoff restrictions would, ceteris paribus, reduce the shares of assets and employment allocated to a particular host country by 23% and 44%, respectively. Other features of the IR environment, like union density, strike intensity, and works councils, do not appear to be as important.
Second, we conclude that the prior literature's dominant and anomalous finding of a positive or zero association between a host country's wage rate and MNCs' allocation of employment to the country is due largely to the tendency to identify the wage coefficient purely from cross-sectional variation, and the failure to control for industry/country-specific unobservables. Indeed, we find that wage coefficients in models for MNCs' allocation of employment to a country switch sign from positive to negative when we control for industry/ country effects using either a random effects or fixed effects specification. Thus, contrary to most prior studies, we find that U.S. MNCs do prefer to locate employment in low-wage countries, ceteris paribus. Our preferred random effects estimates imply that the elasticity of employment with respect to host country wages is -0.24.
Third, while we find that both wages and the IR environment are important, it is worth emphasizing that by far the most important determinant of MNC production location decisions appears to be sim-ply host country GDP (that is, market size). This finding is consistent with horizontal models of MNCs. Other variables with statistically significant influence were cultural openness, corruption, geographic distance, corporate tax rates, and tariffs. Our complete set of covariates explains a very large share of the variation in U.S. MNCs' production allocation across countries (with the R-squared values in our asset and employment equations being 78-80%).
Fourth, we find no evidence that tariff reductions would lead to significant increases in the share of U.S. MNC assets and employment located abroad. In fact, our estimates imply the reverse. This is again consistent with the horizontal MNC model, in which market access is the main factor driving FDI, so that tariff reductions actually discourage FDI. The concern-frequently expressed in the debate over NAFTA-that trade liberalization would lead to an increased share of MNC employment being located abroad may be exaggerated, since the vertical model, in which the exploitation of factor price differentials drives FDI, explains a relatively small part of FDI.
The key importance of stable factors like relative market size implies that trade liberalization is unlikely to lead to any sudden and substantial shifts of U.S. MNC operations toward countries with lower wages or more favorable IR environments, despite our findings that these factors are important. As further evidence for this conclusion, we also found that the allocation of U.S. MNC operations across host countries changed little between 1982 and 1991, despite the tariff reductions in the Tokyo round of the GATT that took effect from 1982 though 1987. Thus, it appears that the allocation of U.S. MNC operations (that is, capital and employment) across foreign countries and the U.S. has been in something close to an equilibrium position for many years, and that the factors we consider are only leading to small and gradual shifts in that equilibrium. 
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